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im^m i o ] mum i ^ffeftjgiK&tf & huI£^i^iii^\ o . 5 ^ m 

So 

[f&^0|£*ffl&lft^] 
[0 0 0 1] 

[0 0 0 2] 

[^<7)^#f] 

, -r & 7 yvmm z v - ^ l t 0^14 * ffi]_t-r & t l 

(dim v - ^a^js $ ^ . i/N^M v > $ tix^-m^ v y° 

[0 0 0 3] 

mmxm 1 ] 

#PJ 2000-277465 -5§-£r$R 
[0 0 0 4] 

[^^Mi^L j: -5 t-r&mm] 
--^a (ad frbm (cu) ^tf^^Tv^o i/c, mffl%&mmi>%-m%s 
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i O 2 Wkfrb7 ym* V-y°LfzS i 0 2 )3iH\ &2>^itmmj&fr*^ts- S i o 
[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 83 

*%ma, ±mLfz9-m*3§rmLx%:ztifzt><DX\ &mmt Lx&itmmm 

[0 0 0 93 

mm £ ^fzib^m 
t i> mmfcwxmm^izfeo Mtitoxmm^ x o x^m^m £ tix& *) , 
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[0 0 103 

^^HOfflMti, JtIflPW3. 8j@-C&£fl2 OjffeltRtC ioTl^tL^o 
[0 0 11] 

If Z> IJHJ®75 5 \ Jtlf m«* 3 . 8 jg-C* & & 2 <7)|fe|fli 

[0 0 12] 

0 2 1 (SiOFl: « = 3. 4-3. 7) . t«y'J*I ( * = 2 . 5-3. 
0) . MSQ1 (methyl si lsesquioxaneJH : « = 2. 7-3. 0, #?LK4fc-t" 
Z>ZtiZ£t)K = 2. 0-2. 5) . HS QUI (hydrogen si lsesquioxane §1 : 
« = 3. 5-3. 8, &%&ikthZ.t\Z& y) K = 2. 2) , PA EM (polyar 
ylether §1 : K = 2 . 7-2. 9 , ^llMitt 2> £ £ H i I? * = 2 . 0-2. 2 
) , PTFEJjfl (polytetraf luoroethyleneM : k = 2 . 1) %t°tf&Z> 0 *> & 

Wx.tf7 y^K-^StLfcS i 0 2l^>m^4 OGPa^ikic 
W/h$*fl[-C**o JfcSI*s£a*3. 8^t2(7)|6llli:Lt{i, S i O 

, SiN, S iC> S i CNit>f)lfI^Lrfflv^;t^^o 
[0 0 133 

iit, f£fi§lO^JSS&fi. 0!lx.tfR IE (reactive ion etching) inXtci 
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-jjPX^fi, rru-va^ (ablation) i ^nXO/c^, «ili:^7 

[0 0 14J 

tfjOT^&^&& 0 «H^c7)-S«^#^±ffi###:^g-e(i, S i 

WL<7) V 4 -V •=& > K3J * ffl v > X ¥ 4 v > ^ 1" £ ^ j£ -e^ D £ «M W ^ - v ^ h 

^mfcmw. z^m-t zzti> »sm^$> z 0 

[0 0 15] 

ti • i»±/:^,^Sf±, y>^LTfi#f -y :/&-/J\>f Art* t § 
[0 0 163 

ct f±, ^-r v > ^* i #:«#x@-e^ & .r £ * »k ^w^at §1 

[0 0 173 
[0 0 183 
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-r & ^mwmwtfmm®L £ ti^*^ 5 1 z v > ^-r & t , ^-r j f 

tt£^£o ^-T«M^ow-kM-?&& t, i7i:^tJ:9(:, ^feliil^^ 
/h&flJ^Yt5 3 0#§£^lil?$tL£ 0 -£-tf>^ ^y ^ - v > ^Xfl^iS V^T^Ig 
£tlr_£tT & -9 J: 0 fij^tt^^; U $ <b K-eo^T C T (Te 

mperature Cycle Test) £tf&9 t ffilp^lftf -7 y'tmm flHO«>W& 

[0 0 19] 

ihho itz, y~"®fi OfiJ^ £rr>hn-;vL r ^ - V <7)$« £ H 

- t K >; > ?~ (guard ring) tt^fe^ ? y°<0^ lZ$m 

[0 0 2 03 

<fc *K 7°nt7;^^lAL, ^"'J * ;l^C u @££|1<D n- v 3 > £ 

^> a*, # - k > y-<w® g #M Jd4«v^ -e. ft,^ p B i vmm&i%w<D 

[0 0 2 1 ] 

$fz, ^y>^Itat, P-f-7yi/-y3> (laser ablation) ^ 

Jf £ *nX L tzfe<D S i & ^>*#^f£ g #<7) ^ y 7 (± r -V ^ > K2J H «t «9 
fl *> ti h (D "C\ ttl L £ l ow-kflU ^ - v & # x. , fij ^tL^^ £ & £ 

[0 0 2 23 
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[0 0 2 3] 

tit, ^m^mmmmt Lx^mfcmw^&^x^ mu%2<F>mmm*. 

[0 0 2 4J 
[0 0 2 5] 

JtlfmW3. 8^-e*^>^3c7)MIW^$'b^^|i-r^J;^HLT^ x^ 0 m 
[0 0 2 6] 

ztz, ^m<DmmmmtLX(D^m^mmK^x, m^2<Dmmwki$, 
mm 1 (7>m.mwk<D±.m* i>md x -5 c^j&^n, Hufen 1 ^^m^-tM^is 
tt^> Huias 2 (Dmmmz mm l tis &t <b tL/z^m^^ - > £ £ h ^ jut-t£ x 
oizLxi>x^ 0 n 2 (Dmmmzmmmmmt Lxm2<Dmmm*izMz.mm 

Zfc$L-fZ>$>(DXhZ>o 
[0 0 2 73 

[0 0 2 83 

s tz, lt> Htriesm^^ - xi^^-^-tf x iklx$> 
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[0 0 2 9] 

t fz, ^m<ommmmt it, mien 1 (Dmmmmm^m^^^^x d k 

[0 0 3 0] 
[0 0 3 1 ] 
[0 0 3 23 

2 fc, LT> buISII 1 <7)^IM^i3tt^mif2^I^<7)-iat± 1 mm 

[0 0 3 33 

1 (a) Ji_hM[2k m (b) iiHl (a) ■t'^^-r^IA- A a B/fMIH-e^^o 

£ <7)f£^° y - v > ^ $ J) Zftfz<0-fZ>o 
[0 0 3 43 

HI (a) kzijz-t X ? iz, :©#f^fli, #a$#^7 0 l 0OE3l«jS«H 
£<&EKK?&-?:a»£'4fc<Z>< 1 1 a, lib, 11c. 1 ld*tt«5o>: 
■C^r^ytO— aoft$«rL fci-4o <^*1 l a, lib, 11c, 1 1 dft 
iSOMfi, HI (b) K7jz't£i%mikfc&oX\<*Zo 1r%t>%, 

2 0±ti^Mtc«Wj(fe|t|R2 imi2 1 fKfifH 

2 1(i, ^t>*9>^low-kit-Cli* < Jtlfm^ s 3. 8 fcO"?** (ITtli 
[0 0 3 53 
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Srm#M2 1 <7)±taiJ^{i, H 1 OM^: LTOJf P^fiM 2 2 , 2 3,2 

mi^, mmfmztix&t), ztib<Dmmmmm2 2, 23, 2 4(±, # 
xfrmzti, ziL^ftxm^otm*mmm%m<Dm<&U2 2 a, 2 3 a, 24 

A<h^tLTV^ 0 il (b) 4\ W2 2A, 2 3 A, 2 4 AO^HH'JO 

^fc-$-Z>i>(DXhZ> 0 ZZ\-?XmUmU$:WA t L, !|«^2 2A, 2 3A, 

[0 0 3 6] 

mmmmm 22. 23, 24, ax u*m&M 2 2 a. 2 3 a. 2 4 a*±. 

o ^-<7)i:tif«^(i^!ix^2 . 7-^&<9, tfz^jimtztix^x^yymitmz. 

if 5 G P a tf&v^O^^ffl Ui^o 
[0 0 3 7] 

mmm%m2 2, 23, 2 4*i:it -etL^tL§i^eo^s^f>^^s£*t2 2 

a, 2 3 a, 2 4 a - >^S46&^$;£ tLTv^ 0 z\fhh<DWML2 2 a 

, 2 3 a. 2 4 atcJ: 19 tWk^m^tz £ *l£ 0 #/I r t OSSItlBji^m^fitJ 

^^Mi-^^^<7)i»ig (mm&m) i>$>z>dm^mLx^z> m&omxmm 

-TZo ) o 1itt^2 2 A. 2 3 A, 2 4 A^&@£|&2 2 a, 2 3 a, 2 4 

?$LW:Z / &t>-&2>tzt6<Dy ^ -^5 -y*??4 y>^TE G (test element gro 
up) (DtztbtD^f -> t LXftm2tifzi><DX£>2> 0 
[0 0 3 83 

mrmmm 22, 23, 24, ^ x ifm^&m 22A, 23A, 24 a<d±.m& 
xvxmmz&H %>feMt z\tih<DmmKi$, m2<Dmmmt Lx<D±m<vmm 
mmm2 5rt«c£*L&o mmm%m2 5 a. m^ommm^mx^^o mm%& 

i!2 5"^^^, m^T^^ £<Di&mfrb%:2>±.m<7)%im.2 5 a<DsS? 

-ytmfr&frfcf&ztix^&o ttz, x.mmz&^xmmm%Wk2 5<Dwm& 
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J:^ffii:(itII2 7^1F B 1W2 5 ±K«Jf ffM$*i& 0 iOiII2 7 
(i. g£*H2 5 a t £ K!^B#KfM£*i7t &OT&& 0 L 

•7 v^- v a >m 2 6 OTtct±, y 7°<nwm&i%i<zfe^ xmmmmm 2 

2 , 2 3 . 2 4 ^IStfbtL/i^l^tCfi^i-^ < t?^ 1 1 b & t'tf%mZtiX^ 
[0 0 3 93 

^COJ; 9 &ff|ji, 1-^>b^low-kO®K^IW2 2 . 2 3 , 2 4 ^XJl^MO 
( ?4 y y?"yj >M) 2 2 A , 2 3 A , 24A ZmtftzM&K <fc 2> t 

, ?4 yy^<7)^ftiz£zmm?'*-yfrb\ov-k<DmmmMim2 2, 2 

7 y ?frh<Dm!®M2 2 A, 2 3 A, 2 4 AOMW^ti^i^tC i o T^$r £ 
*U UttegR 2 2 A, 2 3 A , 24A KmWM^^E t T & y 1 0 \HU 

^i&n-t & - 1 tmm zti&o 

[0 0 4 0] 

WiRmz&tf &mmmmwk2 2, 23. 2 4^^2»^s«2 o^ffitiij 
JtMm^ ? 3. 8^-e*)^>®rHi#fefW2 5 cioti^ti-si t^mi 

W 3 . 8 j@ -Cab £ Jf PMIi m 2 5 fi^SK 2 2 A , 2 3 A , 24 A O^iMJUO 
M£kH^ m&M>2 2 A, 23A, 2 4 AtH4 L^Mmo^-^ 

o 2biz&mm2 7*'iy v^-va >I2 6 ^\ ^M^C&v>T.thff m«*3 
[0 0 4 1] 

£o^»£l*-c(i. ^jig^^3g#^-7 7'i o<oizgiTOi§ 
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[0 0 4 2] 

m 1 ^^L7^#2*#:^SO$!i5i^^ov^TlII2 ^v^L0 4 £#bs LT 
rait^o EI 2 ^^Li4 (4, HI 1 ^^L7t^a»#:^S^Mit1-^XfI^^ 

[0 0 4 3] 

it, 02 (a) K^-rfli&fcBjfc-r&o -r&fr^, ^y>^t^$#i 

#2 0©l6ii«3 1 ±js J:D^;b-^-^@£gfli|£3 2 _t, $^i:@^L^^ 
^ v>^>f >_tK, 1F«I2 1, 2 2 , 2 3, 2 4 t CltLt>OliW*6ifa 
12 1 , 2 2, 2 3, 2 4 4 3 <7)gS*^2 1 a, 2 2 a, 2 3 a, 2 4 a &3t«ft 
CMt^»o ^-^-*T-^K®fIit3 2(4, m?Ll£-?^?\lLW.*'kfo^:htzib<n 

[0 0 4 43 

4 «9*^^(4, S^2 0±.<Dffimffi&Z 1 i:b7^^^fOfK^ 
MCi^iiL^t, M2 0±cifcoif B llfeIl2 li5itrr«oHEj»2 

i a*^i-* 0 s*>k, m>k, iow-k<Dmmm%Wk2 2, 23, 2 4&xmi 

B2 2 a, 2 3 a, 2 4 a £0J&1-£ O - £ X~m^tzmffl%&mm 2 2 , 2 3, 2 
4 (4, itl§m^ 2 . 7 , Vyjrm 5 G P a , ttB&#&4 0 p p m /"CO lit?* 
o 

[0 0 4 53 

02 (b) (4, HE«I2 2 a*#tr«raj|^M2 2 0#ai*^»ffl^i-*>0 
•C*So SKif6^l2 2t, iF B 1iIl2 2±Cd-TE0S (d-f f7if 
W^Vy'jy- h^^^) tc4£ S i 0% Ffrbte&^v y tf >^S2 2ct 
Sr^LT^v^T^^, IMII2 2 -7 If >^I2 2 cWLt'J 



tb8E# 2003-3084646 



#11 2003-088908 



^-v: 12/ 



[0 0 4 6] 

kf T * - ;U is <t hlx y f - £ HH?Lf£> PVD (phys i ca 1 vapor depos i t i on) 
fete «fc 0 >9A> (T a ) 'J TiJim#S[$ 2 2 a b . 22bbtCuv 

fit, li^^CJ:»)i (Cu) m*J&&LXVT*-r)i'ft&£V t hl'V7 
^ m-cm.it>. \£Tfcm2 2 b a fcE*l#*B2 2 a a &^j£-*-*o 
[0 0 4 7] 

3^T. iI$ttf:ilCii(7)iM (T--;V) ZMz-tz&t, CMP ( 
chemical mechanical polishing) <£ t) 3f -y y kf > ^flg 2 2 c _tO^$iJ$f M 

7^ , JTI2 2 d€r^®W^x.tf5 0 nmSItl>o h 7 7 c ^'J7l2 2 d 

112 3 fcfT*-;UOra?U$K|fe*$*l&o |H2 (b) 

0-e^#ge^2 2 a ^ ti:o^^ H'7 ^@/TMLtv^ 0 
[0 0 4 83 

V±±.<nm&2 2 a £ X Tf\£T 2 2b <7>f£#Ui. W1^|£II2 K.23, 
2 4 0ge^2 la, 2 3 a, 2 4 nK*D\i*XW8k"?3b&o tzfzL, Z.<D7*>MTH 

iii2 1 nm^<Dmm^mmx$) ioic^v^T^t 7 t°>^i(7)f ^ 

™±IEt|wiC-C& < ctv^ 0 #1Ph1W2K 2 2 . 2 3 , 

2 4 £T/f/^ WWff^LT. ^<7)7 fc ccKHSeit2 la. 22a. 23a. 2 

76^^^> i©^oT^ i < . ttzV V?77 4 -tm&XTfR I E&tC X <9 @£ 
[0 0 4 9] 

EI2 (c) iZTF-fXdlZ, Wyy-i —%$Ms5o XXfR I E&t/ZX f9 . 
-7°^: LT<7)|igp^ti5-r^o^-t?-^-7-^@eefI«3 2 «t 0 MJO^fS 
ItZmtmx-lFWA = 0 . 5 ^ mO^Jl^^. low-kO^^lfeltM 2 2. 2 3. 2 
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4 coTiHjj ^fis-r £ « Mttif* m 2 1 test?- & t -cMfc-r &<> ztuzx*) m&n 2 
2 a, 2 3 a, 2 4 A&Km&<Dftmfc»m&f&ztL& 0 ^assa* 

[0 0 5 03 

03 (a) H^fidJ-, *±«ffij»€:W-f -&«iaij|6iBilR2 5 LT, 
iti^d-TEOS (Jtil«^±4. 2fit) KX.*)T&$L-fZ> 0 ClOJf ffli&ltlE 
2 5*4, ±IS&!Slffi<Z>Ji=ffi:j3«fct^M£&a J ? :tC4Jo f BE«§1 2 2 a 

*1-*«HI&I*II2 5 0HJ®i3J:U f JSM_L^(i^<D#JK)m2 7«£J&£*l& 0 $ 
MC, H3 (b) IZTF-f- J: d t-, SiN^^^^^-r>^-y3>IH^ 
±^f(3Jx.lf7°7XvCVD (chemical vapor deposition) i:i*)^t4 

o 

[0 0 5 1 3 

04 tc^-r «fc 9 ^ v>^3 9 bzx y)m&U2 2 a, 2 3 a. 2 

4 AO*B**^x.tfWB= 0. 5 ^ m£&& «t ? ^^S^^^^^OBf-f *o £ft 
[0 0 5 2] 

mz^ m 1 K^LfznMmmttem%zmm*miz^xm5*mmLxmw 

olifiicil.^i^itli, m^-f&idK, frgVt<D<ftfrl l a, l 
lb, 11c. lid Kftfr «9 , > jTtR (JI:R) c7) < (j^ l l a*4mn*:?- ^ "7° 
1 0 AOJSiftifitfKtgJtfcfL&o H5Kj3lt*A-Aa»fffi<0«a£fieil (b) 

[0 0 5 33 

-OHM^-Cti, low-k<ftJ||IM&&lg2 2. 2 3, 2 4 fcfctt&HPB^f 
#tO^JiW, 4^*##^ y 7° 1 0 AO«j»t3?&o TOfcj&*£ i^C'J > 
Wb*L& e L/;^t, E3l»j£#fcffifc1\ 2 3, 2 4 OflJ 

3&*iX^fift«|j5*^. £ £ < < & & o i o TJEtfj|&£ <t £ « RttiftlK 2 2, 2 3, 2 
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[0 0 5 4] 

hi, ms^Ltzmimm^te^x^ mmmmm2 2 , 23, 24^ 
*o-cj8iiai3& , *tojift«:iewf"e§* fco-e abator. m<Dfmx*$>^> 

m&2 1 a, 2 2 a, 2 3 a, 2 4 a, 2 5a (12 5 a) £ |W]B#<7) -t * 
[0 0 5 5] 

^C^ti-eab-So EI 6 (a) (i_h®HI, m (b) (2H6 (a) ^tc^t^tl 
B-B aWflSBI-eabio E!6Ki3v*t\ -j~Ciz$ffl LfzmZt H— ffl^OSBffiK 

[0 0 5 6] 

-Oiiiitlt ^7°4 0OE3PSi5^^-<7)|2gpp|^?&9^^O< 

*3T#.4 la, 41b, 41c, 41 dtfft&1r2> 0 < 4 1 a , 4 1b, 4 1 
c, 4 1 d#i£<0Wf®f±, 04 (b) tC/Tti^^MC^otV^o f^^t, 

lfe*iJl2 2, 2 3, 2 4 tCJn£T^tL<bO±fflJCf£«-J--5a#<^«iaj|ej»ill 2 

5 £ i> iilti/^ i t-eab^o imii 2 5tc(± x @e^i 2 5 aj&*£*& 

frJ&tiZZti&o Z<D$mi 2 5 a Oflfctflfcf 7$B:fr£^-#>T5fctCi£^*:£<7> (BE 
H2 2 a) fcratH-C**o 
[0 0 5 73 

i^)J:9^*#f^4 o-eti, iinroara#fe^igii 2 5 Kis^T fc&JlSB 

<o9vn 1 2 5 himwu $ 0 $ & ^ <7)^i^^hjjm±^ «t cms 
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2 6 j&^jfiSft&o 
[0 0 5 8] 

iOi-^^flljicoKjiXSHo^r^&fc, £-f> 12 (a) K^LfcJlflgS 
m^ltTSf H mifMl 2 5 J: <m#g 1 2 5 a«^f^v\ ^Off® 

0^>#a£a s f§<b*l£o R I ES^titW-f-T/U-ya ^ICtainlK 
[0 0 5 9] 

- O^Iflt: iot^ low-k<7)/f PMIiJjfl 2 2. 2 3, 2 4 c^fl^RBiJ 
(^My>^7^>» ^;jittg|52 2A, 2 3 A, 2 4 A £t£*tT v>£ OT\ ^ 

-fy> ^B#^»>t mm v * - v & h 1 ow-k^n n ^itm 22, 23, 

9 frh O^ttftpG 2 2 A, 2 3 A. 2 4 AOMflJ^ttfi^l^^J: o Tillff ^ tt, 
IttttfK 2 2 A . 2 3 A , 24A KWWfLi)^^ LT & ^Sfrf^ y 7° 4 0 

[0 0 6 0] 

^l^^i5tt^Sr H 1lfelW2 2, 2 3, 2 4 C0^2»#:« 2 0 
, a* 7 y/< - y 3 >I 1 2 6 liittHJ 2 2 A, 2 3 A, 2 4 A, 1 2 5 A<DXim 

ummmztrnd - t-c, ^$£^2 2 a, 23A. 24a, 1 2 5 a-c^l^ 

[0 0 6 1 ] 

i-MUfeo (-^Mt 1 ) , 111 6 l tzmmfmr^^ xxmu * r i 
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U*^—*?-T?V-*s3 VCflDX • ^iL^tO (l»*htl3) , BI6tl^L 

tzmm^h o T^asp * ^ - r u - -> a > -c^nx • l ?t & <7) m 

[0 0 6 2] 

^ >f -> > <b *i 7^10, 4 0^ ^^-y> VIM tW\U 

KWUifc: «t «9 y^lO, 4 0 Sr^jh LTto - 60 J: ? &1*I4 K 2 , 3 , 

4 (^"tL^tLXfeixW^ 1 , 2, 3, 4K2tJ£0 £-g-ft-e**L5 ommMLfz 0 
[0 0 6 3] 

#t$H-K*|'U SiaUBl 2 5°C, 51COTCT (temperature cycl 

e test) 1 0 0 0 ^Mt^o^o 1 0 OV-J 9 frZbKt&&& 

t^tciLt 1 0 0 o-*m ? ^(D^mx^mtMrnztiftfr^fzo 

[0 0 6 4J 

f^7'10, 4 0 £>i&£S£fr& o fcd*, #2»#:^ 7^10, 4 0 -ec7)Jir B miw 
2 2, 2 3 , 2 4<7)mimitWLmZtl%fr-?fz 0 $f>C, 77'10, 40 

£3JBf LUfffi^r^fcti^-tfrT S EM (scanning electron microscope) *eH^£ff 
ttt»2 2A, 2 3 A, 2 4 At:(i/^ v^^mi^^^^fiJ^ 

$ titc ^ -e co r v > ^ jgfio h $k$L t /zt ij ^tL^tiSBTik tot 

[0 0 6 53 
[0 0 6 63 
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(Om^zttL 1 0 O^M ^K^TCT^fd 1"^T (10 0%) <7)f£^2g 
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